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(54) OPTICAL PICKUP DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To realize an optical pickup 
device capable of excellently performing one or more 
operations of recording/reproducing and erasing of 
information without needing any dedicated beam shaping 
means for two kinds of optical recording media different in 
substrate thickness. 

SOLUTION: A first light source LD 201 between liglit 
sources LD 201, 21 1 with light emitting wavelerijgths 
different from each other is turned on only when a first 
kind of optical recording medium 207 is used, and a 
second light source LD 21 1 is turned on only when a 
second kind of optical recording medium 217 is used. 
Then, coupling lenses 202, 212 are anamorphic lenses 
different in lens action in the directions that the divergent 
angle of incident luminous flux becomes maximum and 
becomes minimum, and are provided with functions 
substantially collimating and beam-shaping the luminous 
fluxes the first and second light sources LD 201,211. 
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#£*rt*\ H 2 ©t^S L D left LT rfg2©;2jy XV y 
XUyXfc, 2S2©*H%UyX, SB 2 flMteBSNtft^ 20 
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[0 0 0 7] f«3Ra3fE«©^e-y^7'yXSfi«> % 
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3fcLTfcJ:^U IB 1 :6J:tf!&2©ft8iLD£#il{k 
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w$ 2 o 7 am i «©)ts3ajif*, 2 1 7 fctsg 2 a 

OMftSSt, «F92 0 1 ttSS 1 OJtSL D, «F 

%\l«j>7T"j xse*, m i n<Dmmm» 2 0 7 1 w 
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<Dft£-y?7>y7j T«bfc^JT'fe§ 0 $ 1 ffi^ftfa 

gttft cmifDVD) £*fu if$s^i2is-s4^5 10 
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$£ft, MrJXUXAI 0 5lc<£D7teS8£9 0jgJgffi2 

nzttvnvyxz 0 6£Al*u *Hau>X2 0 6©ff 

JBKJ:D, m«©3tSHa«(*2 0 7KfifroTifcJfc 30 
U 3t8HSfl!ft2 0 7 ©»S OS? : t, ) MELT 

%fc%ytmmvuuyX2 o 6*rt-LTM0ft3i£& 

»K ffifiX'JXAl 0 SKEWS*!* l/48fi«10 
4A%MiSU ffifttr-Z^X'J 1 0 3fc<J:»>]*S* 
2 ft, ->U>^b^Xl 0 8*Si§f ZZtlZ&*)#& 
iRH^^tenTSJfclR? l 0 9tcA*t-r§o S^fc*? 

1 0 9©a*ttfty»#ai i otcx^sft, i^iRga 
tc «t « 7 * - * xmMmms xxs7yy^ 7>i>mz. * * 

EPinSft, 7^f-aX-^JCj:**HfcU>X2 0 6<Dffi 
Kfc £ t> 7 * - *'>^h7>y^ tftffTfr ft 3. 
[0 0 14] W*{fCD?*5S2ffl0#fflfitfi(*2 1 
7£*fL, WIHOieS • IS£*5^«4?B£#frfcftSi: 
^2©ftig>LD2 1 1 ^*>yXU>^b>X2 0 

2 fc©|i*£fetf«6fii£K«M-§fcfcfcK«1%U>X2 
1 6«ffi£JHffilcEflr*-S. a*U>X2 0 6, 2 1 6 
<D«»)»^, *l/>Xt»-rS7*-**»^' 50 



#P*1 2 0 0 0 - 8 2 2 3 2 

xti8LT^© > y-i'>U'>X7'^^nx-^ mm 

ay$trb Vol. 33. No. 1 1 (1 9 9 5) 
6 1^-vOT) *fl3l^TfT*.tf«kl/\ f!2©7ftg!LD 

2 1 i*jS*rrsfc, j&f#£ft3$E5: iz ©u— r« 

7 XU >Xl^X2 0 2 1 J; 0 * >y X'J >X£ 

ft, 3»j*-h£ft*i:fcfcfce-.MrasftTa0ei! 

-AXX'J'y*l 0 3*iSfiU 1/4MSSI04A 
K«fc9RaSftfcg»SftT*N»U>X2 l 6KA*fU 
S2a©31fi3E»SW*2 1 7JC|nj^oT^L, 
{*2 1 7 ©»S (J?S : ti ) £)SiILTftf2§Sffi±lc 

%m^yX2 1 6*/rLTM l ^^i:^: , ), l/4?£ft 
Si 0 4 A MIL, <I3tfc£-.kXXy-y* 1 0 3£=fc 

oswsft, ^>u>xb>X2 1 8*mm?%zttc& 

ftSt?2 1 9©{B73tt»¥mi 1 OfcAfcSft, 7* 

-*xaBgra^fe«fctfh7v*asnM^*«££-e* fit 

^©7^f-nX-^^EniD?ft, X*f-aX-*K.l:S 
fttyilsyXz i 6©ffiat<tt)7*-*'»'^i:h5<v 
*>WfftoftSo EPS, H2CH!S©}BJB*^ , r)tif 
-y^T-yXaaa, S^ESKJPS : ti, ti ©M& 
1 «*$ «fc tf SI 2 ffl©7tfS^ft 2 0 7, 2 1 7 fc*f 

lt, mmmm • if£ • ms© 1 w±*fj s^e-y * 

T-yXSHT-SoT, S^£f83fcfig: A., A2©S& 
2.H 1 *><fct>*^2©ftML D 2 0 1, 2 1 it, &)fc3i 
LD*^©3tm**>yX'J>^f S*-yX'J>yu>X 

2 o 2 ^ -y xu y y*ftfc#3tje*w*&r s^ihs 
Mfcv>M5Mm\zKx#v hthxmt^^mvy 

X2 0 6, 2 1 6fc, MB^1*2 0 7, 2 1 7 £«£ 9 
S»$ft, W^IU>X2 0 6,2 1 6*^LTR»))t5B 
^6iiL D 2 0 1 , 2 11 *>6JtfiBU 
>X2 0 6, 2 1 6Km5mm&fr<bftMZ#Z>?t® 

ftmft^m io3, i o 4 a £ , mmft%Lft¥^m 
^tu-r^^tB?© 108, io9t tta¥ao«ajig 

SIC S^* * , 7 * - * -» ^»J»fe «fc h 9 >y + > XftJ 

'mmmw^®. 1 io^sl, si ©*ild 2 0 

1 «^ia©^ie^#2 0 7&m^c>nz£2ic<Dfr 
msn, m 2 coytm l d 2 1 mm 2 a©^ie^!«i* 

2 1 7*VB^5ftSfctfc©*jSifl"£ft, *yXU>X 
U>X2 0 2ti, XWJt*o«»ft^«*fc:ja*^riq|i: 
^'Nc^i, 73 ipJ^T'UyXf^ffl©^ -5 7X^7 
^uyXT, Si*iJ;tfS2©^LDA>F)©^«:ll 

r*A3K«jK«ftT^* (»#3U) . S/c:, 02© 
«^7^7'y7*gfB, Sl*5«ttfSl2O)t«LD2 0 
1, 2 1 UC^tT, '>£< i:t*«yXU>XU>X2 
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2 (DrnMcommicis^T. ytui d 2 0 1 , 2 1 1 ©^ 

»c&*8;tffcS«£fc:H\ {Ifttf-AxXy -y* 1 0 
3, 2 1 il^cDtf-AXXU -y^ffil^T 

0 4, 1 1 4, 1 0 4 A&^Fg-e&So 02^^-THSS 
©ff^Tffll/^nS 1/4S5S1 0 4A«\ SlWCg 

A., A 2 07^C#LTl/4i&fi1g£:LTfF 

A^Tfrcft-fs r^M^^{c^-r§jstf*©Mj 10 

^tl^fl, An,, AniT^^Wtt^Mffl^T 
t\ An, -D={j+(l/4)} - A,, An, -D={k + (l/4)} • 

[0015] m3ic7Tstnffi(DBmte. m 1 ftzzsmz 

<97ftfLD2 0 1,2 1 \\zpm\kZftTci]y-?i)y7 
U-^X2 0 2&£ftLT, Hi *5J;r>*^2cD7t!^LDc07fe 
3ft&£-i5St¥IS3 0 1, 3 0 2 ^^L (» 
*«4K HlfcJctflf^Oftif LD20 1, 2 1KC 

ttLT, *7y;y^yX2 0 2i, ftsg»gtft¥¥ 20 

IS 3 0 1 t. r^fij^&?y>&< tt-i^j tf^ffiffc? 
nfc («3j<S6) 0UTfe§o Hl«<Dftf2§l«f*:2 0 7 
lC*fLTtif$fi©f2® • B£&3IWJ$S£;Ht? tZlC 
it, m 1 ©)tiJiL D 2 0 1 ££:l:T£-e3 0 ftW. L D 2 o 
lfr£;Kftf£ftfd£ft : A, <Db-+f7t3?H:£-AXX 
U-y^3 0 2\CXiK)K%i-£ft. *v7Vy?UyX2 0 

2 t d * -y xy y^nrmm^rsmmcD^mm 

m^-o^-fsmitrj. k> . HftXy XA l 0 5 i ^gg 

^9oaaft?nT;ittib>X2 0 6icAftfL, *h*l> 
>x 2 o 6 Qfiuifc: n mommmfc 2 0 7 1 30 

tooTftlU ftf28$l{*2 0 7 OSS (IP? : t 
, ) £Si®LTM2@ffi±lCft;^y b^LTltftT 
£ D 7tf2Wc,l;5S*f^{±>i>fl!)b>X2 0 6*^b 
TMt)7tmi:«:0, I[6l7' , JXA 1 0 5tcKl^ft, * 
>y^yy^b>X2 0 2£iiSLTiU£ft£il&'X kT 
-AXX'J >y#3 0 2£)gjiU H-A7.Xyy£3 0 

1 K J: 9K£f£ft> 5"J X^U^X 1 0 8 1 «t 

*F 1 0 9 tTJWfSo »t*F 1 0 9©tH*(SE^$ 
££-£5o 7*- *XK»I»&J:tfh9y*RBflHt 

H\ tf^T^aX-^fcfllin? 
n, 7**-aX-*K:J:5flU9U>X2 0 6<9&S&K<k 

[0 0 16] $2a<Dft£S£#2 l 7fc*tLtiffiW>i2 

i 7*mmmmcGLmiz-£z> 0 n^yxz 06,21 
6<o«t)M- 7*- ta/yy- h^v+^tttWBv so 
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D2 1 lZiimt&t, wmnti^M - Xz <ms— «f 

WiH-AXXy -y#3 0 1, 3 0 2*ififlU *-y 
7y y9\syXi 0 2tcj;t>;*j>yXy y^*^n> a'j^ 
-hsnsfcfctte-AiE^n, ©riXuxaio 

5*1\LTttVRVyX2 1 6£A«U H2a©7fc!e^ 
«ft2 1 7tlRl*^T*SU ?felBSaSM*2 1 7©Sfe 
OP?: ti ) £MigLT7fcf2»ffi±KftX#>y htL 

xm?ttz> a mimmc^^mytmtn^auyX2 1 

6*^LTM^7t^i:*D, fiilpjT'lJXAl 0 5KEIf 
*7 7*'Jyy-*L/yX2 0 2£giILT*mftm£ 

4»>, tr-A^7 , uv/^3 0 2*]Sjiu e-i>xxy 
7^301 K«fcoss**n, s/y y^vvxi osti 
o#^iRH*#*5n, tr-Ax7y-y?2 20W0 

KS*£nT^ftSl?2 1 9KAt«-3 0 gftiS?2 1 9 
{*, ^iRHStii J:§7*-A Xi*Mf§^*> <fc tfffif m 

x-^tcEPiP^n. 7^7f-aX-^lCi?,W^lU>X2 
1 6<0K«iK:«fcD7*-*-»^i: h^-y+y^fft) 
n§ 0 EPftCOiliSOJgjilCfei/^Ta:, Hi **tfai2 
©»LD201, 2 1 HCMLT, A-yXU^'l/^ 

X2 0 2, mifimfi^m oittuc, 

108, 220, 109, 2 1 9«D— SS"Fa6SS/y>^ 
UVX108, lf-A^7y«y^2 2 0#*±iI{fc£*lT 
(sf*«6) „ **5, e-AXXU-y^ 2 0^L 

BIJ ^-r^P-r>y^7-f ;l/^Mtc<t*)^ S 

ft: A, ©)tJR*ii»S-B\ A 2 <D3t5R*KI*S 

■^SidC-r^CfctiOx §7tlS? 1 0 9, 2 19^. 

[0 0 17] H 4 t^-TIUfS©^!H4» HlfcitfH2 

©atiBL d 201, 211 ic&mitznrcjjvfv yy 

U>X2 0 2fC^LT, HlRt;H2 07feigLD©7 l 6ES 
^lRtf»2©itigLD2 0 1. 2 11t»U*v7* 

y yfvyxz o 2, ^ss^gt^¥^lS2 3 o 1 1 fe 

fcHJ#K2 3 1.2 3 2tf«jlfb'?n (!!*« 

6) , 2z>\cttmuyX2 6&#m<tznTcMx-3bz a 

, ■7?A*H"S¥ff)te**)tSBS»ft2 0 7©JtfH»iBk: 
m»ft^X^'y hfcLTtBtU : A 2 TA#ft5 
i FfT^*3tlE^^2 1 7©)fcOIHilcA»ft*X* 
•yhilLTlfe^-r^J ct^lCttSlt^tlTi/^o COfe 
*b. «»l/>X2 6tt, SSP?^ii^) 1 cl2i$^2 0 
6tfi!ffl*na»3: A, t*M"*)t*»tt*, SSIP 
*«0JPl^ffiS«Stflc2 1 7lc^ffl?ti5&fi: A 2 t« 
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[ooi8]04 c a ) las^x, m i mvmsmmfo 
207 ictt LTit m<otm • m^&zi ^mzttft ? t 

■ m W, 1 toftML D 2 0 1 ZMlZ^Zo 9tM L D 

20 lt^tkMtnrc^m- a> (ou—^fytMit^-L. 

u fifrX'jXAi o 5tct07tss*9 ommmznx 
nm^yxz 6izx%u ftvoi<>X2 s<Dim\z& 
, mmm& 2onc^-oxmM u mmt&fo 2 10 

0 7 (Dmm^mj&Lxmmm±ic^x^y v t lxm 

LXm'0K$i.tK<0, (I|r]7'JXA1 0 5££ft£*U 
t£-AX7U -y# 2 3 Oti:0S*tSn. *D^7A1 
f231 ZftLX, ^%m=?- 2 3 2 IcXMtZo *u>f 

v a j*? affiajfcjRtw lxu yxim t mmm t z 
im2-e% a ixn-yximit m£Mmz$z.%£o 
&<^bj x&z> a "mzmvmmmwz 1 i^Lxm 

SL D 2 0 1 *jj5*TS4*3 0 «LD2 1 1 fr6M*f£ 20 

tifcfifi : a 2 ou— tf-Axxu '^303 

fc£W«n, *y7y>?"b>X2 0 2lC**)iiy7V 

y72ftxms.W£mm<Dftmmmzm-D¥imsi(it 

e-AX/'J>y^2 3 0£^ilU dlRjXDXA 

1 0 5KJ;97fr8£9 0fiBffl£ftTft'$lb>'X2 6tC 

A#fu 3*au>X2 6©fffflc«fc»), mmm»2 1 

7lC|fi|^oT«*U ft!2§i&#:2 1 7©Sffi^)SiiL 

diPiXuXAi 0 5ts*f*n, tr-Axxu-v^ 30 

2 3 0K«fc9EI*?*u *a^7Af : F2 3 1^U 

2 3 2 \ZXM? Zo gKmT 2 3 2 0 4 
(b) lC7jit£olC. 2-D(04-frm&yt$l2 3 2 1, 2 

3 2 2*^WK3J«Lfcfc©-pfc5o *D^7Ai? 
2 3 1 ©ElfffBStt, »SK«t»)iaSfft^a«:SO"P, 
»S : A . . Az ©Rf Jt*tt*n^n#jSMMI*4* e> 

ftX 4 #9JS7fcSB 2 3 2 1, 2 3 2 2 CWftlXIrt" 
a7;l/££,fc£7*-#XPM{§^£?S££-e, 40 

U>X2 0 6©KMIC*»)7*— **>y^fc h5-y^> 
WfffcftS. 04 (b) Kfc^T, RF9L1. 

L 2 tt, 4 #»J£ftgLh£A& bfcgl 0 JttJftOJttJRWai 
JBtt (7*-*XRSC«fc»3fl|R«tti:*oT^*) % 
^LTl/>5o 0 4 <DHS6©®!iT\ fcT-AXX'J -y 2 3 
0 3£bT, i^fi: A, ©7tm*jSSS4l\ $Efi : X, 
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x7Vy#2 3 0£tt®iuyX2 6t:<nmz, mi&vi 

/4 8ftfil 0 4 A*ffl^S«k5JcbTt<fe<, 
5fr*c4:t«fct), fcT— AXX'J«y2 2 3 0£fctt3 

d©HBSO^SI<D<J:5 
K, 20©7fcMLDCMLT, HVtlUy X 2 6 ZPsMit 
tZmSMi, A,, AztcjSbT, *mib^ 

X2 6 OflflQftfcSJ (09*.fcfDVDlC;tfLTN 
A = 0. 6, C D£*fbTNA = 0. 5U) Jc^lC-T?) 
Ct^Xt, CM, W*HWWT9-5 4 9 7 7*§& 

istra^^nfc ± a ftwniMiE*?**fl%u>X2 6 © 

[0019] 05«, m^7mmoyt^y^7yym 
m<oms&<oimm^Lxi^ 0 05 (a) fc^-r^^ 

LD2 1 fc, mifflO*8E«SSt*2 0 7 6^0^031^ 
^S7t-r§mi©S7t*?3 1 i:, ^ 1 <DitW. L D 2 1 

ttMfrz 1 jciRittrasfS-ti-ss 1 o*p^7AI74 

1 t^m-(0^r^y5 1 jcS^SCiiKiJ:*)*— 
htcrsttfeKl, ^-yXtt<D^2cD^)iLD2 2i;, 

»2«©7fcgaa«n*2 1 7*&©s»)7tm*S7i£'r5^ 

2<DS7t3R?3 2i:, Sg2CD7&gLD 2 2in607t** 

lRlttT@*T*£S£2©*n^5A*7 4 2 ^^H-CD 
^■■v > 5 2 tciSttS c i C «t ») #— a- -y h 4: LTi^ 

is i mvmmmw 2 0 7 tc*fLT'tt^©i5© • s 

^*a^tt?B£*fi3 1 <DKML D 2 1 

— 9 f 7t^«*n^vA^4 1 , tr-AXX'J 7?3 0 
i: i/4«gfii 0 4 A^Siib, *>yX'J>Xb>X 

2 0 2lc£Qtjy7Vy7Znxmn®%PiBft<D%3i 

rnmz&wwmtit o > (iiriXu xa i o 5 1 «t u 

7tiS*9 0fiJBft*nT»iaU>X2 6KAI*U JW» 
b>X2 6©ffffl»CJ:»J7t8Sa»(*:2 0 7»oTl 

* mmmw 201 <ommm±.K^tx^ vhtL 
xmyttz* mmm\z&%%.Mftmm%isyX2& 

n. *>v7vy>fuyX2 0 2zm®LxMmytmt% 

*S«30tt»*^9 OfiffiElel^ nre-AXXU <y£3 
0*J85SU ^p^9AH?4 1 t«fcSIsI«f^*Stt 
T§^?3 1 £Alff*c ^2acD^IB»«(*2 1 7 

\zKLxmm.v>%m • n*£&zwm£Zfi? tziat 

^l<D7tjgLD2 2*i!mZ&2>o ftmLD2 2frZ>tt. 
mnfci&m: A 2 <Ob— »f7t^i^n^A^4 2 
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*Sl 0 4 A*3®aU *y^'J>^U>X2 0 2K«t 
t> * *y XU >^SnT*KW4R»«03tt3iaifiii*»O 
¥fr^fc**>, fllfcXUXAl 0 5*ftLT3«&l/> 

' • ft 2 0 7 Cftfr ot*$ U fflfcSmfc 2 1 7 ©ftfB® 

m±izytx#v htLrmyttZo mmwiczzm 
uxai o siesta n, *'yXyy^u^X2 o 2* 

gjibT*m^^=5:0. l/4»fifil 0 4 A^rjiii 10 

?3 2fCAI*f5o WIS, 05 (a) (C^-rXttOStt 
T'S4, Hi fc4tfH2<Dft$iLD 2 1 , 22lC*fLT, 
*'yXU>^b>X2 0 2*^iifl:*n (W#E3) , 

§ G»3R3U) o £fc, WftU>X2 6*^li3«ktfm 
2©«LD2 1, 2 2 fc*fLT#iI{fc£ft> 20 
#*^#S2Sii(*2 0 7 fcteJBStlSSSfcjtf-rattft 
U>X2 6©)ifi*«pttI4, S*UP2©JP^%E8Ktt2 

&fi: A* ©ftm£5W£-£32V^P^-y*7 

•y ^ 3 0*l«lf-AXy U 7? t LTt V COl 30 

Sfi: A.<DM0^m*^*?3 2t £ kt>^ 
ffiU »«: AiOSl3y£«*S3t*?3 HciD&tH 

ATfc»K Alf^©fi^ft£.J:9*o?7AftUB# 
gftS&OTfcSo ffi3fc*n^7i»iLTf4, OP 1 u 
s E 1 9 9 l¥3fl§©8 6HJM~B£|E<8£ftfc, LiNb 

ms^ (1991^8^) icmm^nrc mws&^y k 

[0 0 2 0] 0 5 (a) fc^f H«OJBJB«, * 

p^l?4i, 4 2»t>n^7m*3 > M 
J8LD 2 1, 2 2fr&3tlE»i8*2 0 7, 2 1 7'M&)fr 

^ tt?K<Dfl»t® k w l, &mQ im<om%m* 9 0 «ss 

@S-e«fci&0 1/4«S:Ri 0 4A**** 
9) o 

[00 2 1] *0?7Afl»t#y4 l^jMKtoTMW 

•fs*:, ^D^5A(i> i e^4 ilea, ms (b) 50 
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?&7\z, 3 0©*n^5AfiH«A, B, CA«$ti 
Ti/^o *n^7iS«A, B, C**-T*n^9i»tt 

Stiljg^-e-So MDftJfc£&oT*pX5Alt^ 4 1 
tcMS^tt, S&4:«ffi*fciBtf9 0£iHlKLTV*© 

*o £ftfSl^3 114, 0 5 (c) K^-Ti^c, 2m\ 

©SftSPE, FfcitfSvHcft-jgtLfcgftgBG, 

■T5c *D^7Alf4 l©*P^AfWgUT*@#fS 

tCcfc§7^-*xmMffi^J *4fiStT-t5c #n^5A 

£3o Sfc, gftg&E, F, G, H£>ttJ7Jfa 

So &gft^©ffi7jt40^£n&l4W#IS£A7J£*i 
T±B4MI^***«e, 7*-£7!§|§fS^- 

5 „ *D^7Ai?4 2i SftHS? 3 2 t ±|B* P 9*y 

[0 0 2 2] 0614, ftiHL Di^n^Af^tfJt 

^LTV>5 0 tT-isyfs 0 0lc«, 0©J:9t;:, 3fciS 
L D 5 0 OKt^P^ATSS^n^AjR? 5 1 
i:, SB^ffi5 2i:g%^?5 3 h7bWW?>tiTV^ 0 
*D^7Alf5 K4H5 (b) £t%mftfru 
y^LT'tb*), S7t»?5 3{40 5 (c) lC^-rc*i:t 

£yesB**rr5t>©?fc5o d 5 o^5jfc»r*n 

MLTftfrn-rso k9M3*p^ajs?5 licit) 
luST^n, js^£5 2©-gi3^ffM?nfcf4agi5 5 2 a 

3lCXMt%o 0 714, W5R^8lBic©^t! 

[0 0 2 3] 5 L -y7t>c^l&tfH2 07tMLD2 1, 
2 2£, HI ffl07tieS«ft2 0 7^5©R»)JtJRfeJ: 

^i-5§7t^3 3 1, *ye«LD^5©)tjR*aia* 

i: t ttc^K t) 3 3 JciftttTISISr * 

t#-i-7 hk*nr^s. His©^ts®«ft2o 

teli, H 1 D 2 1 J&jSffS'&So TtjgL D 2 1 

3b^SfcW*nfcKfi: A. ©U-if7tmt4^P^5AH 
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?4 3£Mj1U tlV?»y9\syX2 0 2tC<fcD#-y 

xu >yzftTnnfi%piB#<DytmMwzW'D¥im 

M£%*), 1 /4&S1S1 0 4 A£)§ilU {ffaXUX 
A 1 0 5£XrLTM^UyX2 6(CA£1U ttftl-yX 
2 6 <DftWc =fc <0 , ftKiW 2 0 7 (Dftf£a®±Kft 

%u>X2 6£:frLTii07fc£i:&D < <H[pjX';xai 
osics^n^ i /4«s«i o 4 Mtmmtzzt 

£=fc9(Iftffi£^©mifrS9 0gffi@£ft, £-yX 
U>^"U>'X2 0 2%MmLTMmK3it%:*). *nX 10 
7ilf 4 3£igi®-f§ 0 *D^7A|f4 3(i > 0 5 
( b ) t IP L rmm Ltz (D t Ir« £)<iift* u X^ ATS 

mnrgxm? 3 3 1 xm z a m 2 ao^iB^ft 
2 1 7 tMLt, its<Die® -n^^ntm^n 5 

t^Klt, S20^iHLD 2 2*^T^^-5o «LD 
2 2frP,fifct^tlfc&S : A* ©b— +fft3i{±*P^ 

* >y xu y^nrmnmrmmmytnmm^m-D^ 
ftytzit**), i/4^s«i 04 a^MjIl. hip]X 20 

UXA 1 0 5^LT^U>X2 ft^b 

^X2 6cuftmic£vmmm»2 1 7<D7ti2®ffi±^ 
*ttiuyX2 &^LxmK>it^.trs<o. {iinjxuXA 

1 0 5 iCfcMZft. l/4Sfiil 0 4A?:/l-bT*7 
XU>'Xl/yX2 0 2^jgilt, *5fc7fct?£:&oT*n 
X^A}gf4 3*3IilU H^4 3tcj;^lHlW$nT 
Sftlt? 3 3 fcAltf 3 0 1 / 4 1 0 4 A tt*p 

X^A*?4 3©aS±tffM*tlT^Tt,a^o Stt 
If 3 3!i, 125 (c) tiPLTl^Lfc©£|S|8t©t> 30 

H7 (b) iC^-Tctatc, 2£*l©gftgPE* , 
F' ^Sl/HC^Lfcg^G' , H' ^#-T5o *D 
X5 AH? 4 3 T'H^^nrcM t» ftJfcSf^HJ: 3 
Hit, ;XyX'y >Xb>X2 0 1 ©fFfflT-HftLoo, 
-^(iSTtgP^E* , F' (DMRmcMfttZo SftSB 
E' , F' (Dfoflcom^kiO r+-{7x.'yismc£Z>7 

t- zxm^imm w^n5 0 mmytM(DmiD2^ 
»t±§^G* , h' iczft^nmyttZc s^g, 

£>„ gftSPE' , F' . G' , H' ©ttM (&5tWi 40 

Z = (R» X 2 +Ry Y 2 ) / [ 1 +X { 1 -( 1 +Kx ) R« 
+A« [(1-Ap)X 2 +(1+A p )Y z ] 2 +B. [(1- 

+c« [(i-Cp^+o+Cp^i'+d. [(l- 
cmc, zit, ymi;mcistfz>\syXffi(Dmm. r«, 
hit, znzn z xEfifccttfz Yffiftfcfctt?, u>x 

ffi£>i£$iMk Kx .KvtiRil^l Ak, B«, C«, Dk&, 
R§f£fr6>e>4#, 6&. 8&, 1 0^cO^^S!ccD(e]f5 
*fft)£Sh Ap, Bp, Cp, Dp«, R$£fr£>£>4#!, 6#. 

8^, i o^©s»«aoiN@«j*»/a»*s-ro * 50 
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tmmmmmirs-gtir^y-xmMoT ? x- * 
tcgiip^nT7^— *>yy>f' hyv*ywc&zn 

3 0 *n 7 7Aff4 3K£3[^tm&fiK#c#-f 

It, 07 (b) K^-riafc, MDftSO&fiA,, Aa 
JCfSCTSt/HC-ftlSo 3btWE' , F* , G' , H" 

a X^ A*? ^ fe lc-Mt? % c i: fc £ t> , 
COO 2 4] 

if2>&mmmic*s^Tit, m 1 <Dytmi ixDzmmA ■ 

A,=635nm. m2<D^6Ml VXOfflti&M : A 2 =785nmi: 

■rs. ^ 1 co^f3»i«i*©a«iP? : t.=o.em, ^2 

©^f2®«f*©8«IP? : t , =l.2mfc 1 

2) 0 

[0 0 2 5] ^*SfiMi:t>> jb-yX'JvXUO/XfcJu ffi 
1 *J<t^2<DJl£jgL DtWLTH— <Ot<DAWJWfe 

m 2 ©jt« l d Ktt LTfflg'JWfceMHb* nrc t <o&m 

»«4^»iWi:*»3#5 0 *«yXU 
ytruyXim-iomttTM&zntc (mtm\ o) * 

U>XTfe tK * <y XU >^»X©Sffi i: feg^BT? 
fe§ (IM«i l) c Src, WTO»iBK*i/^T, A-y 
Xjyy u y x*s .j; zftt® uyxic & vzytwicDj] ft* 

«fcfrift*x*iai, s»frtriS]*Y*iRii:-rso 

*i«60IJl 

*>yXU>Xb>X 

SgftOBfJT^ : neas (Jftfi: A,=635nm) =1.72687 
9, ma* GfcS : A 2 =785nni) =1.718770, U>X<D7fc 
W±^P : 5.9144mm 

*-yX'j>xu>xoMst±, tmmx-h'o, &mtt> 
(i) T^^nso 

! X 2 -(l+Kv)Rv 2 Y 2 } 
•Bp)X 2 +(1+Bp)Y 2 ] 3 
■Dp)X 2 +(1+Dp)Y 2 ] 5 (1) 

» l ffi OtESfllftilllffi) 

1/R»= 31.37083, 1/Ry= 6. 44850, Kx =-6.55035,Ky= 0.16 
0280,A.=-0.509955E-5, B« =-0. 1 19283E-5, C«= 0.46660 
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1E-6, D»=-0.360245E-7,A P =-0.439089E+1, Bp = 0.84191 
5E+0, Cp= 0.458520E+0, Dp= 0.436494E-0 
m2W Ofig.LDUE) 

1/Rx =-24.94260, 1/Ry = 5.62131 ,Kx= 0. 839450, Kv= 1.8 
60382,A.=-O.179779E-6, B»= 0.480492E-7, C=-0.2501 
00E-9, D«= 0.144679E-6,Ap= 0.309997E+2, Bp =-0.1742 
37E+1, Cp= 0.560766E+1, De= 0.160343E-0 

SffilRM (A.=635nm) 
mn (&) Xfifa Y^IrJ 
0 . 0 0.004 0.004 

0. 5 0.013 0.002 

1. 0 0.024 0.009 

[0026] m\ (DytmiDtm^t>^^n^M^au 
yx cm i mmvyx) 

ffiftcomifT^: nra O&fi: Ai=635nm) =1.72659 * 
Z =(y 2 /R)/[l+^{l-(l+K)(y/R) 2 } 

. 4 fi H 10 12 

+A4y +Asy +Asy +Aio y +Aiz y 

vmiEnzo Rimmmm^m, KaraiuaBu a<, 

A 6 , As, A.o , A12 , Am ltfo&(Dj&$m%®ce&Z> a 

mim ffiminwM) 

R= 2. 04808, K=-l. 035674, A<= 0.800204E-2, Ae = 0.5456 
42E-4, As= 0.312394E-3, Aio =-0.242959E-3, A12 = 0.8 
68334E-4, Am =-0. 121603E-4 

jg2ffi mmmfcmm 

R= 124. 76465, K=-10310. 38073, A<= 0.283742E-2, A«=- 
0.164780E-2, As = 0.724141E-3, A™ =-0.162198E-3, A 
.2 = 0.0, Am = 0.0 

W&<OWf\^: nm A2 =785nm) =1.71877 

0, \/yX<Dym±.faW- : 1.5mm 

isyxmimm£t>tmm?&<o. mm (2) xr-m 
she mmiDmm) 

R= 2. 01457, K= 0.103221, A. =-0.906922E-2, Ae =-0.4288 
85E-2, A«= 0.124844E-2, A,» =-0.553283E-3 

R=-9 . 55565 , K=-235 . 507 1 1 8 , A* =-0 . 2 1 9996E-1 , A 6 = 0.19 
0672E-1, A»=-0.891788E-2, A,o = 0.1 64671 E-2 



(11) #^12 0 0 0-8 2 2 3 2 
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*fii<DBmt, z<Dt>v7vy>fftmt*ms (a) , 

(b) \Ztk? 0 ±E(C*5t^TMx.tf TE-6J « Tl 0 

Tmmv&Zo m*v7vy7^yx<Dm&m.mt. x 

ZffirtvC*5^Tfx=25miiu Y ZffiftC*5^Tfz=30mmT-<15 
?>o KA-y/'jy^VyXcDAStB : 4. Omm 
ictttZtiiWUM (#ffi: A) (iWT©3it»T-fe^o 



Sffil&M (A2 =785nm) 

0.002 0.002 
0.009 0.002 
0.018 0.009 
*2, UyX<Dim±mm ■■ 1.5mm 

isyxmmwt&imm-e&Ki. z^ mmiifa) 

tilSt§^(Rl%y73(Rli:LT, Mia©^ (2) 



[0027] ±m*vxv y>f\syx\zK\.m 1 vmm 

ft!Si8fflOA=0.6T-ftX#-y hKftMLfct t<D, Sffi 

SffilRM (Ai=635nm) 
(fi) XTdIrJ Y^fR) 
0 . 0 0.007 0.007 
0. 5 0.013 0.005 



+Am y +... (2) 

20 m2<Dttyo]/yxzm2>-£!t>-£, ^2©^mld^6© 

ft^CSEft: A,=635nm)£li?2«©ftf2ii$ft (Sfejp 
$ : 1.2mm) ©ftfB§tEm=0.5?ft7.4W h^JBfilcb 
!^ffilRMti$i±T-0.OOUT\ MBWOft 
X#-y b^#^>te-t-^T'S§o 
[0 0 2 8] HSSM2 

±>v?Vy?l>yX 

mttomtfx^ : n« OfcS: A,=635nm) =1.72687 
9, n™ (fcft: A2 =785nm) =1.718770, \syX<r>% 
te±|£|J¥ : 8.33682mm 

30 ti-j-/^yf\yyx<Dmmmmmx\ &mt$>mi 

( 1 ) i^'S^tlSo 

§i i m mmmmm) 

l/h = 62.86178, 1/Ry= 5. 78511, K* =-72. 446826, Ky= 0. 
171136, A. =-0.323481E-6, B»= 0.571124E-9, C» =-0.256 
975E-6, D.=-0.166469E-11,Ap=-0.279816E+2, Bp=-0.25 
5397E+2, Cp=-0.141214E+1, Dp= 0.514634E-1 
Sg2E Oft© L DUE) 

1/Rx =-10.02826, 1/Ry= 3.09780,K»= 3. 771989, Ky= 0.6 
78061,Ai= 0.445838E-6, Br =-0. 295592E-7, C»=-0.1093 
40 79E-9, D«= 0.151651E-7,Ap= 0.361759E+2, Bp = 0.1110 
74E+2, Cp=-0.179133E+2, Dp=-0.117326E-1 

1*7^ y-ruyxvm&mmi. x z&mcts^r 

fx=12.5mnu Y ZBftvC&^Tfz=30rnn,T&3 o ffc s IS 
fiv7Vy<7lsyXCDXMm : 4. OmmlC^-T^ffiffi 

turn (¥©: a) im-fDWw&Zo 



X£[S] 
0.004 
0.009 



( A 2 =785nm) 

Y73[R] 

0.004 
0.004 



(12) 
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1. 0 0.025 0.015 

[0029] ±.m±>vrv >?v:/xic#u mtm i 
com i ©*fKbuvx*iE£*, m i ©^jiil d *>>£©# 

« OfcB : A. , =635nnD£lf§ 1 ffi©ftIS§iifif* (&KJ* 
£ : 0.6min)©M2WcNA=0.67 1 67.3j<>y h^flMLfck 
td, JSffilRMttttLhT0.003AT'$D, @trllW©7fc 

uvXEStasw i ©3? 2 o«ftu>x*e*-a-t)-B-, m 

2©)fciSLD*^©)tS (i8S: A. =635nm)£fg2ffi 
<D3tiES«ft (*«P2 : 1.2m) ©>fcf2iiffiOA=0.5 10 
T'ftx*-y h*»j£Lfci:S©, »SiiRllttWi±TO.0O 
3 AT?, @lSflB*W>3ex*ry h*»*K+»T»a&*. f£ 
A0IJ 2 fcfctt 5XZffii5iy*YZ ffiicfett ^ftjg LDA' 
&ttl2fi®K:MS*64fcKli*, H9 (a) - (d) 
to (a), (b) tt£20%SLDlCH-r«l&ftK 

is. ( c ) , ( d ) tt$ i ©ftji l d tii-r a«s«tt!i 

[0 0 30] 

If, *fiJ¥S6^Sft*2«©*Sfiaift:KJ*U #ffi© 20 

e-A8»#aftbTHiHBoE« • s£ • ma® 1 ei± 
*A»fcfiH** ft v v t t v -mwzmit % c t » 

2 ©3tSD3^5©3fc**3 U 3 £ k t>fc-l£-i» 

mmtzmmn-iJi yxv y?is>xtttzay^ 

*£</\, »*^2EK©KWTa» 2 3&ffi<D3fcl£'y*7 30 

3 , 4 H2«<©MB^T-ii, ft 1 *s«J: tf ft 2 (DXM L D Eft 
V>7UyXtfl®X'tfr, nXh©« ftt^*7 
6lBic©^T'(i, *M&U>>Wft 1 fcitfft 2 ©ft® 

B^mmmmcmztiztiLmcMtzyt^ftmjLi. 40 
tc^^ns©T% *w&u>x#i fflt?-r*. nxh© 



0.017 0.013 
ffift tti^y*7>yX£IM©3>/^MbbWer!?;& 

lt3--yY{ttZ>Z-t\z&K>, ftMv^TVX^W^ 

fflioflHitt**i6*ci:«wnil-e»*. il*«i ois 
*c©f§HJ?T-{4, #«yXy y^uyX^ny/^ FtM 
T*£, MSHl imm<D¥£WT*ltt>v7Vy-?UyX<0 

14, fi£*35)^6»l6nfeiHS^©CD (CD-R^CD- 
RWf) *«fctfDVDK»JBT?*3o 

[01] CO«WOj|«0 1»«*tt9W-*fc»60HT? 

[0 2 ] C©5gW©H*©9M!»*KWr «fe»OH-e 

[03] c©«w©^»©fl&©je«*ffiwr*fe»©H 

[0 4 ] C03BW0*«0*5fcfl!l0«»*KWr*fc 

46©0Tfe§ o 

[as] c©^©jij(E©^e,tcftk©«^si^-rsfc 

46©0T-fe?.o 

[06] MLDi*D^Af?i:S)ti?oa-7 
Mb© 1 0J*«f!Jrr5;fci&fiDB-efc5o 

[07] JKDfgWWUMOMKflfiCJgffi^KWrSfcfe 
©0??&£ o 

[08] MMM 1 tfeW*-^ 1 ) y^l^X©* 

vy?itm*7rstmT*&z a 

[0 9 ] n%0g 2 ** -y x u yyisyxtztm 
isyxk(om&&\cfttf%mmtmz*tmr'2b%o 

20 1 ft 1 (OytM L D 

2 1 1 S2©«LD 

2 0 2, 2 1 2 ilV7Vy>?\syX 

103, 213 flftH'-AT.:/';^* 

10 4, 2 14 l/4Sfi|fi 

2 0 6, 2 1 6 fcMil^X 

2 0 7 £ 1 ffl©ftfE§S&Sft 

2 1 7 ft2 8©ftf2it«tt 
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